Residual, (Dégrees C)

SEA-BIRD ELECTRONICS, INC.
13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA

SENSOR SERIAL NUMBER: 0066
CALIBRATION DATE: 27-Jan-11
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Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

GliderAPL TEMPERATURE CALIBRATION DATA
ITS-90 TEMPERATURE SCALE

IPTS-68 COEFFICIENTS

3.64763482e-003
5.85713911e-004
1.56850716e-005
2.82668878e-006
3133.476

Il

a
b
@
d
f0 =

I

INST

TEMP

(ITS-90)

1s

4
1o,
18.
24.
29.
32

0000

.5000

0000
5000
0000
0000
4999

Temperature IPTS-68 = 1/{a+ b{/n(f /D] + clin (£ /)] + d[In (£ /D)]} - 273.15 (°C)
Following the recommendation of JPOTS: T68 is assumed to be 1.00024 * T90 (-2 to0 35 °C)

Residual = instrument temperature - bath temperature
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Residual, (S/m)
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SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA

SENSOR SERIAL NUMBER: 0066
CALIBRATION DATE: 27-Jan-11
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Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

GliderAPL CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) =4.2914 Seimens/meter

-9.5700e-008
3.2500e-006

(nominal)

(nominal)

BATH SAL BATH COND

(PSU) (Siemens/m)

0.0000 0.00000
34,6502 2.96312
34.6303 3.26890
34.5870 4.24645
34,5715 4.59010
34.5675 5.14569
34.5611 5+ 66520
34.5568 6.03582

ABCDM COEFFICIENTS

a = 1.99397191e-004

b = 1.09078532e+000

c = -9.83472588e+000

d = -8.11373820e-005

m= 3.7

CPcor = -9.5700e-008 (nominal)

INSTFREO  INST COND RESIDUAL

(kHz) (Siemens/m) (Siemens/m)
3.00120 0.00000 0.00000
6.00353 2.96310 -0.00001
6.23102 3.26890 0.00000
690757 4.24645 -0.00000
7« 12998 4.59014 0.00005
7+47528 5.14567 -0.00003
7.78410 5.66516 -0.00005
7.99705 6.03586 0.00004

Conductivity = (g + hf” +if” + jf4) /10(1 + &8t + gp) Siemens/meter
Conductivity = (afm + bf2 + ¢ +dt)/[10 (1 +ep) Siemens/meter

t = temperature[°C)]; p = pressure[decibars]; 6 = CTcor; € = CPcor;

Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients

Date, Slope Correction

/ [ @] 16-Nov-08 0.9969095
[ A]27-Jan-11 1.0000000
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SB E SEA-BIRD ELECTRONICS, INC.

13431 NE 20th St. Bellevue, Washington 98005 USA
(CRRRRRELL) Phone: (425) 643-9866 Fax: (425) 643-9954 www.seabird.com

Temperature Calibration Report

[Customer:  |[SEAGLIDER FABRICATION CENTER |

[Job Number: |[ 62442 | [Date of Report: || 1/27/2011 |
IK/Iodel Number “7 Glider J |§erial Number:J[OOGG Glider T/C Assembly |

Temperature sensors are normally calibrated 'as received’, without adjustments, allowing a determination sensor drift.
If the calibration identifies a problem, then a second calibration is performed after work is completed. The 'as received’
calibration is not performed if the sensor is damaged or non-functional, or by customer request.

An 'as received’ calibration certificate is provided, listing coefficients to convert sensor frequency to temperature. Users
must choose whether the 'as received' calibration or the previous calibration better represents the sensor condition
during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The coefficient 'offset’
allows a small correction for drift between calibrations (consult the SEASOFT manual). Calibration coefficients

obtained after a repair apply only to subsequent data.

'AS RECEIVED CALIBRATION' ¥ Performed  [| Not Performed
Date: | 1/18/2011 Drift since last cal: -0.00702 Degrees Celsius/year
Comments:

'FINAL CALIBRATION' ™ Performed [ Not Performed

Date: | 1/27/2011 Drift since 16 Nov 08 | -0.00160 | Degrees Celsius/year

Comments:



SB SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street Bellevue, Washington 98005 USA
RRRRRBELLL) Phone: (425) 643-9866 Fax: (425) 643-9954 www.seabird.com

Conductivity Calibration Report

[Customer:  ||[SEAGLIDER FABRICATION CENTER |
[Job Number: 1l 62442 | [Date of Report: || 1/27/2011 |
[Model Number || Glider | [Serial Number: || 0066 Glider T/C Assembly |

Conductivity sensors are normally calibrated 'as received', without cleaning or adjustments, allowing a determination of
sensor drift. If the calibration identifies a problem or indicates cell cleaning is necessary, then a second calibration is
performed after work is completed. The 'as received’ calibration is not performed if the sensor is damaged or non-
functional, or by customer request.

An 'as received’ calibration certificate is provided, listing the coefficients used to convert sensor frequency to
conductivity. Users must choose whether the 'as received’ calibration or the previous calibration better represents the
sensor condition during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The
coefficient 'slope’ allows small corrections for drift between calibrations (consult the SEASOFT manual). Calibration
coefficients obtained after a repair or cleaning apply only to subsequent data.

'AS RECEIVED £ALIBRA;F10N ! B B ”Performed Dﬁ Not Performed
Date: | 1/18/2011 Drift since last cal: | -0.00230 | PSU/month
Comments:

'"CALIBRATION AFTER CLEANING & REPLATINIZING' Performed L] Not Performed

Date: Drift since 16 Nov 08 r -0.00350 I PSU/month

Comments:

*Measured at 3.0 S/m

Cell cleaning and electrode replatinizing tend to 'reset’ the conductivity sensor to its original condition. Lack of drift in
post-cleaning-calibration indicates geometric stability of the cell and electrical stability of the sensor circuit.



SB SEA-BIRD ELECTRONICS, INC.

13431 NE 20th St. Bellevue, Washington 98005 USA
RRRRRELLL) Phone: (425) 6439866 Fax: (425) 643-9954 www.seabird.com

__Report_|

Customer Information:

| 62442 |

Company |SEAGLIDER FABRICATION CENTER Date = 2/2/2011
Contact | Karl Kunkle ) ]

PO Number 100760

Serial Number 0066 (

Model Number = Glider

1

Services Requested:

1. Evaluate/Repair Instrumentation.

2. Perform Routine Calibration Service.

Problems Found:

. ifﬁga&u’ét’ivit&/ cell was found to require cleaning and re-platinization. ]
Services Performed:

1. Performed initial diagnostic evaluation.

2. Performed "Post Cruise" calibration of the temperature & conductivity sensors.

3. Cleaned and replatinized the conductivity cell.

|4. Performed "Final" calibration of the temperature & conductivity sensors.

}5. Performed complete system check and full diagnostic evaluation.

Special Notes:

Wednesday, February 02, 2011 Page 1 of 4



Residual, (S/m)

SEA-BIRD ELECTRONICS, INC.
13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA

SENSOR SERIAL NUMBER: 0066
CALIBRATION DATE: 18-Jan-11

GHIJ COEFFICIENTS
g = -9.85096304e+000
h = 1.09639879e+000
i = -1.54153504e-003
J = 2.01724364e-004
CPcor = -9.5700e-008
CTcor = 3.2500e-006
BATH TEMP
(ITS-90) (PSU)
22.0000 0.0000
1.0000 34.7216
4.5000 34.7017
15.0000 34.6595
18.4999 34.6504
24.0000 34.6400
29.0000 3., 6321
32.5000 34:6257

(nominal)

(nominal)
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BATH SAL BATH COND
(Siemens/m)

.00000
.96864
.27498
.25441
+59872
« L8529
+ 67553
.04650

Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

GliderAPL CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Seimens/meter

ABCDM COEFFICIENTS

a = 1.13778208e-005

b = 1.09197489%e+000

¢ = -9.83705886e+000

d = -8.59283346e-005

m= 4.9

CPcor = -9.5700e-008 (nominal)

INST FREO INST COND RESIDUAL

(kHz) (Siemens/m) (Siemens/m)
3.00132 0.00000 0.00000
6.01051 2.96862 -0.00002
6.23847 3.27500 0.00002
6.91623 4.25440 -0.00001
7.13898 4.59874 0.00002
7.48470 5.15529 -0.00001
7.79369 5.67551 -0.00002
8.00657 6.04652 0.00002

Conductivity = (g + hf” +if” + jf*) /10(1 + 8t + £p) Siemens/meter
Conductivity = (af " 4 bf e+ dt) /[10 (1 +ep) Siemens/meter

t = temperature[°C)]; p = pressure[decibars]; & = CTcor; € = CPcor;

Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients
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Residual, (Degrees C)

SEA-BIRD ELECTRONICS, INC.

13431 NE 20th Street, Bellevue, Washington, 98005-2010 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 0066 GliderAPL TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 18-Jan-11 ITS-90 TEMPERATURE SCALE
ITS-90 COEFFICIENTS IPTS-68 COEFFICIENTS
g = 4.34040508e-003 a = 3.64763625e-003
h = 6.31342716e-004 b = 5.85659932e-004
i = 2.46956160e-005 c = 1.54578773e-005
7 = 2.70415577e-006 d = 2.70569235e-006
f0 = 1000.0 f0 = 3132.771
BATH TEMP INSTRUMENT FREO INST TEMP RESIDUAL
(ITS-90) (Hz) (ITS-90) (ITS-90)
1.0000 g3, Til 0.9999 ~0.00010
4.5000 3389.274 4.5002 0.00017
15.0000 4249.985 14.9999 -0.00010
18.4999 4568.689 18.4998 ~0.00007
24.0000 5103.124 24.0000 0.00003
29.0000 5625.639 29.0002 0.00020
32.5000 6012.682 32.4999 -0.00014

Temperature [TS-90 = 1/{g + h[ln(fo/f)] + i[lnz(fo/f)] + j[ln3(f0/t)]} -273.15(°C)
Temperature [PTS-68 = 1/{a + b[/n(f /D] + clln'(£ /)] + dlin (£ /D)]} - 273.15 (°C)
Following the recommendation of JPOTS: T68 is assumed to be 1.00024 * T90 (-2t0 35°C)

Residual = instrument temperature - bath temperature
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